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MAIN TEXT
25
The comprehensive study of lipids, also termed lipidomics, is gaining momentum. 26 Instrumentation is becoming increasingly more sensitive, precise and fast, and the use of 27 lipidomics to address key questions in membrane biology has become widespread. As a result, 28 datasets are rapidly increasing both in terms of size and complexity. Due to a lack of methods 29 to perform global and in-depth data mining, lipidomic research tends to focus on individual 30 lipid classes or lipid species. A common approach in other 'omics' disciplines to reduce 31 complexity is the use of ontologies e.g., Gene Ontology (Ashburner et al., 2000) , Chemical properties' (fatty acid length and unsaturation, headgroup charge, intrinsic curvature, 51 4 membrane fluidity, bilayer thickness), 'function', and 'subcellular localization' (as described 52 in literature). The resulting database contains more than 250,000 connections ('edges'), 53 providing a detailed system for in-depth annotation of lipids. An example of all LION-terms 54 associated with a single phosphatidylserine (PS) lipid species, PS(34:2), is depicted in Figure   55 
S1
. 56 An important feature of LION is the association of lipid species with biophysical properties. 57 We made use of experimental data (Marsh, 2010) and data obtained by coarse-grain molecular properties. These data were used to estimate the biophysical properties of all related lipids in 60 the LION-database by multiple regression analysis. 61 The regression models were validated in two ways. First, we performed leave-one-out 62 cross-validations (LOOCV) of all three models (Fig. S2 A-C (Fig. S2 E) . 74 Next, we used LION as a basis to build an ontology enrichment tool that facilitates reduction is proportional to the degree of membrane fluidity (Eisinger and Scarlata, 1987) . To this end, 152 fluorescence spectra of lysates from cells incubated with or without AA were measured (Fig.   153 
B).
As expected, the ratio of excimer/monomer forms of PDA revealed a significant 154 increase in membrane fluidity of lysates in the presence of AA (Fig. 2 C) . For parallel 155 LION/web analysis of membrane fluidity properties, lipids were extracted from the same 'very high' and 'high lateral diffusion', and 'below average transition temperature') were 162 significantly enriched in cells that had been treated with AA (Fig. 2 D and Data S4) . 
